Introduction
These recommendations represent an update of those issued in 1995 by the Diabetes and Nutrition Study Group of the European Association for the Study of Diabetes (EASD) (1995) . The basic principles remain unchanged, but experience with the use of the recommendations and some new data warrant this revision. In particular, additional evidence has emerged regarding the roles of different unsaturated fatty acids, the value of low glycaemic index foods, the potential cardioprotective effects of antioxidant nutrients, the need to avoid excessive intakes of protein, especially in hypertensive individuals and the potential bene®ts of physical activity. These observations have led to shifts in emphasis in the relevant sections of these recommendations. It should be stressed that dietary recommendations for people with diabetes are very similar to those aimed at the population as a whole for the promotion of good health. Thus the food for people with diabetes should not differ appreciably from that recommended for the entire family. National organizations need to develop food and food group recommendations appropriate for individual countries. Dietitians, doctors and other health professionals need to be able to translate the general principles into speci®c quantitative food-based advice for individuals.
Aims and implementation of nutritional recommendations
Nutritional management aims to help optimize glycaemic control and reduce risk factors for cardiovascular disease and nephropathy. The quality of life of the individual person must be considered when de®ning nutritional objectives and health care providers must achieve a balance among the demands of metabolic control, risk factor management, patient well-being and safety. All nutritional programmes should be adapted to the speci®c needs of the individual person, which may change with time.'
Total dietary energy and body weight
Detailed recommendations concerning energy intakes are not required for those diabetic subjects with a body mass index (BMI) in the recommended range (BMI 18.5 ± 25 kgam 2 ) for adults. Those who are overweight should be encouraged to reduce their caloric intake and to enhance their energy expenditure so that their BMI moves towards this range. Even modest weight reduction improves glycaemic control and other metabolic abnormalities. A reasonable target may be a 10 kg weight loss with a switch to weight maintenance after the ®rst 3 ± 6 months even if this is not achieved. Advice concerning the reduction of energy dense foods and, in particular, those high in fat will usually help to achieve weight loss without the need for precise energy prescription. If these measures do not achieve the desired weight reduction, it may be necessary to offer more precise advice concerning the dietary modi®cations needed to enhance an energy de®cit of at least 500 kcaladay. The amount of physical activity needs to be taken into account when considering total energy requirements. Prevention of weight regain is an important aim once weight loss has been achieved. Those who are overweight or obese and unable to lose weight should be strongly encouraged to avoid further weight gain.' The energy requirements for an individual to maintain weight and ensure adequate intakes for growth, pregnancy and lactation are usually met by physiological appetite control. It is therefore unnecessary to give advice concerning total energy intakes unless patients are overweight or steadily gaining weight over the years. The wide range of metabolic disturbances associated with obesity, especially with a central distribution of body fat, and which improve with even modest weight loss, justify the emphasis given to this recommendation. Dietary advice should take into consideration the practice of regular physical activity, which may be of bene®t in improving glucose tolerance, helping to in¯uence the lipid pro®le favourably, facilitating weight control and maintaining muscle mass. People with diabetes should be encouraged to engage in a moderate level of physical activity for at least 20 ± 30 min most days. The level of activity will depend upon age and degree of ®tness. Whenever possible those who are overweight or obese should be offered a multidisciplinary structured programme for weight reduction followed by a similar programme for weight maintenance. The use of a very low energy diet should be restricted to special cases (BMI 35) and to experienced medical centres.
Components of dietary energỳ
Saturated and trans-unsaturated fatty acids should provide under 10% total energy. A lower intake (`8% total energy) may be bene®cial if LDL-cholesterol is elevated. Polyunsaturated fatty acids should not exceed 10% total daily energy. Protein intake should range between 10 and 20% total energy. Thus a combination of carbohydrates and monounsaturated fatty acids with a cis con®guration will usually provide 60 ± 70% total daily energy intake. The percentage of energy contributed by each may vary according to clinical circumstances and local or individual preferences. Carbohydrate-containing foods which are rich in dietary ®bre or have a low glycaemic index are especially recommended. ' The high rates of coronary heart disease in people with diabetes provide the justi®cation for the strong recommendations concerning the reduction of saturated fats. Current intakes are unacceptably high amongst people in many European countries. Trans-unsaturated fatty acids are produced during the process of hydrogenation of unsaturated fats and are principally found in manufactured confectionery products (e.g. biscuits, cakes and chocolates) and some margarines. Although they contribute a relatively small proportion of total energy compared with saturated fatty acids, their particularly adverse effect on lipoproteins (increase in LDL and Lp(a), decrease in HDL) and documented association with coronary heart disease justi®es the emphasis on reduced intake. The restriction on intake of polyunsaturated fatty acids to no more than 10% total daily energy is based upon the potential adverse consequences of increased lipid oxidation and reduced levels of high density lipoprotein associated with high intakes. Olive oil and rapeseed oil (canola) are widely used sources of cis-monounsaturated fatty acids. The consumption of at least one helping of ®sh (preferably oily ®sh) each week and plant sources of n-3 fatty acids (e.g. rapeseed oil (canola), soyabean oil, nuts and some green leafy vegetables) will help to ensure an adequate intake of n-3 fatty acids. Cholesterol intake should not exceed 300 mg daily and be reduced further if LDL-cholesterol is raised. Dietary supplementation with ®sh oils or derived preparations is not recommended.
Vegetables, legumes, fruits and cereal derived foods are the preferred sources of carbohydrate since they are rich in ®bre, micronutrients and vitamins. Current intakes of dietary ®bre in Europe are low and are likely to be increased by the use of such foods. Foods with a low glycaemic index (e.g. legumes, oats, pasta, parboiled rice, certain raw fruits) should be substituted when possible for those with a high glycaemic index since they may help to improve glycaemic control and lipid levels.
If desired, moderate intakes of sucrose may be incorporated within the diet for both types of diabetes. As for the general population, intake should not exceed 10% total energy. Drinks high in sucrose andaor glucose can be used to treat hypoglycaemia.
The recommended proportions of macronutrients permit a wide range of acceptable intakes of carbohydrate (45 ± 60% total energy) and total fat (25 ± 35% total energy). Provided low glycaemic index carbohydrates and high ®bre foods predominate, there would appear to be few deleterious effects if carbohydrate intake is at the upper end of the acceptable range (55 ± 60% total energy). Indeed overweight and obese patients may bene®t from the satiety promoting qualities of such a high carbohydrate diet. It should be noted that, in most European countries, carbohydrate intakes are on average at or below the lower end of the recommended range, so it seems unlikely in practice that carbohydrate will often exceed 55% total energy. Some type 2 patients with unsatisfactory glycaemic control may not cope well with substantial glycaemic loads. A trial of carbohydrate restriction to around 45% total energy may be helpful in such patients. There are no established advantages of a total fat intake in excess of 35% total energy, even when cis-monounsaturated fatty acids predominate. While a high intake of cis-monounsaturated fatty acids has been recommended by some authorities, especially for those patients with type 2 diabetes with low levels of HDL cholesterol, high triglycerides and poor glycaemic control, there are some potential disadvantages to a dietary prescription which is excessive in total fat. High-fat diets, regardless of the nature of dietary fat, are energy dense and may therefore promote obesity. Furthermore, levels of post prandial triglyceride and factor VII may be increased on high-fat diets. For these reasons it is usually appropriate to recommend that total fat intake not exceed 35% total energy. Cis-monounsaturated fatty acids, derived largely from vegetable sources, should usually provide between 10% and 20% total energy. For all patients personal preference, clinical and metabolic characteristics will be the ultimate determinants of individual optimum macronutrient composition.
For insulin-treated patients, it is important that the timing and dose of insulin match with the amount and time of carbohydrate-containing food intake to avoid both hypoglycaemia and excessive post-prandial hyperglycaemia. An adequate amount of carbohydrate food, preferably rich in ®bre, before going to bed is often important in reducing the risk of nocturnal hypoglycaemia in insulintreated patients. Self-monitoring of blood glucose may be helpful in determining the most appropriate timing of food intake and optimal food choices.
There are no ®rm recommendations regarding the optimum frequency of meals and snacks. Most people with diabetes will have three meals a day and up to three snacks. However, individual preference and the needs of different treatment regimes are the main determinants of meal frequency.
Protein and renal diseasè
Protein intake may provide 10 ± 20% total energy and should not exceed this level. For those with incipient (abnormal microalbuminuria) or established nephropathy, protein intake should be at the lower end of the range (0.8 gakgabody weightaday). ' In most European countries the average intake of protein is high. There is evidence that, at least amongst people with insulin-dependent diabetes, nephropathy is increased in those with intakes greater than 20% total energy. This is especially the case in those with raised levels of blood pressure. Protein intake should not go below 0.6 ganormal body weightakgaday because it may lead to malnutrition.
Vitamins and antioxidant nutrients
Foods naturally rich in dietary antioxidants (tocopherols, carotenoids, vitamin C and¯avonoids) and other water and fat soluble vitamins should be encouraged. ' The disturbed equilibrium between pro-and antioxidants in people with diabetes and the evidence that increased oxidative stress increases cardiovascular risk provide the justi®cation for this recommendation. Present evidence does not justify the routine use of vitamin E or other micronutrients taken in pharmacological quantities, as Nutritional management of diabetics DNSG supplements. The daily consumption of a range of vegetables and fresh fruit (®ve or more servings of vegetables or fruit) should be encouraged since these foods are rich in antioxidants. Further research is required to determine whether speci®c foods containing particularly large amounts of individual antioxidants (e.g. onions rich in avonols, almonds, hazelnuts, sun¯ower seeds and oil, wheatgerm, saf¯ower oil, pinenuts rich in tocopherols) have speci®c bene®ts. Regular consumption of foods with readily bioavailable folate (e.g. citrus fruits and legumes) will help to ensure adequate folate status and satisfactory blood levels of homocysteine, now clearly recognized as a risk factor for coronary heart disease. Regular intakes of the foods listed above as well as oily ®sh, and whole grain breads or cereals will also ensure that recommended intakes of the remaining water and fat soluble vitamins are met.
Minerals

Sodium
As in the general population, people with diabetes should be advised to restrict salt intake to under 6 gaday. There may be value in further restriction for those with elevated blood pressure.'
For most minerals there are no grounds for making recommendations that differ from those for the general population. However some insulin-dependent diabetic patients with poor metabolic control or during pregnancy can develop a magnesium depletion that requires compensation with supplements or preferably with magnesium-rich foods.
Alcohol
Precautions regarding alcohol intake that apply to the general public also apply to people with diabetes. For those who choose to drink alcohol, intakes of up to 15 g for women and 30 g for men are acceptable for most. When alcohol is taken by those on insulin it is most appropriately consumed with a meal including carbohydrate-containing foods because of the risk of potentially profound and prolonged hypoglycaemia.'
General recommendations regarding alcohol for people with diabetes are complicated by the fact that alcohol may have both untoward and bene®cial effects. Alcohol may be an important energy source in overweight people. It can also be associated with raised levels of blood pressure, increased triglycerides, an increased risk of hypoglycaemia and it favours body fat deposition. Intakes of alcohol should be restricted in those with peripheral neuropathy and in pregnancy. On the other hand, moderate intake may confer bene®t by elevating levels of high density lipoprotein, reducing coagulability and decreasing lipid oxidation through the antioxidant nutrients. Recommendations must therefore depend on the characteristics of individual patients and socioeconomic consequences of overconsumption should not be forgotten. The recommendation regarding the need to consume carbohydrate when alcohol is taken is made because of the potential serious consequences of severe alcohol-induced hypoglycaemia. While a modest amount of alcohol can usually be taken without directly causing hypoglycaemia, the risk increases with the quantity consumed.
So-called`special diabetic or dietetic foods'
There are no known grounds for encouraging specially formulated`diabetic' or`dietetic' foods. ' Fructose, sugar alcohols and other nutritive sweeteners, all of which are energy sources, do not have substantial advantages over sucrose for people with diabetes other than decreased cariogenicity and should not be encouraged. Many foods currently marketed as being`suitable for people with diabetes' are high in fat and energy and are often more expensive than regular products. Their continued promotion may detract from, rather than facilitate, compliance with the nutritional recommendations offered by the Study Group. Non-nutritive sweeteners may be helpful when used in drinks. Products developed for special circumstances (e.g. enteral feeding) require individual assessment.
Families of people with diabetes
To improve compliance, general aspects of dietary advice should have potential bene®t for the whole family and be acceptable to them. ' The Group considers that these nutritional recommendations for people with diabetes can be translated into an eating pattern which is enjoyable, socially acceptable and culturally appropriate for population groups throughout Europe.
Prevention of diabetes
Avoidance of overweight provides a means of reducing the risk of developing type 2 diabetes. In those with a familial predisposition it is important to recommend appropriate lifestyle measures. Exclusive breast feeding during the ®rst months of life may reduce the risk of developing type 1 diabetes. ' Epidemiological evidence suggests that type 2 diabetes may be preventable. Avoiding overweight and treating overweight and obesity can reduce the risk of progression from IGT to overt type 2 diabetes. Regular moderate physical activity facilitates weight maintenance and weight loss when necessary and may also have an independent bene®cial effect by reducing resistance to the action of insulin.
